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statistics, there have been more than 100,000,000
confirmed cases of COVID-19 globally, including nearly
2,210,000 deaths as of 31st January 2021 [1].

The COVID-19 pandemic has not only directly
claimed lives, but also has indirectly caused a serious
health crisis in delaying care to cancer patients across
multiple continents [2,3]. In oncologic care, the wait-
time for treatment initiation is a critical component
for patient prognosis [4]. In cervical cancer, prior studies
examined survival effects of wait-time for surgical
treatment or definitive radiotherapy [5,6], whereas the
prognostic impact of adjuvant radiotherapy wait-time
has not been studied. In addition, although the current
National Comprehensive Cancer Network guidelines
recommend the duration of definitive radiotherapy for
locally advanced cervical cancer (within 8§ weeks), they
do not specify the optimal adjuvant radiotherapy wait-
time after radical hysterectomy in early cervical cancer
[7]. The objective of this study was to examine the as-
sociation between post-hysterectomy radiotherapy wait-
time and oncologic outcomes in women with early-stage
cervical cancer.

This study used the nationwide retrospective surgical
database in the Japanese Gynecologic Oncology Group
mechanism (JGOG-1072S) [8]. The institutional review
board’s approval was obtained from participating cen-
tres. Women with clinical stage IB—IIB cervical cancer
who underwent primary radical hysterectomy and pelvic
lymphadenectomy followed by pelvic irradiation from
2004 to 2008 were assessed. Exposure allocation was
adjuvant radiotherapy wait-time, defined as an interval
from radical hysterectomy to the initiation of post-
operative whole pelvic radiotherapy. Outcome measures
included all-cause mortality and disease-free survival.
As covariates, information pertinent for radiotherapy
was collected: (i) duration of pelvic irradiation, defined
by an interval from the initiation to the completion of
whole pelvic radiotherapy, (ii) total radiation dose, (iii)
use of concurrent chemotherapy during the radio-
therapy (radiosensitisation), and (iv) radiotherapy
discontinuation/delay.

A Cox proportional hazards regression model with
restricted cubic spline transformation was fitted to assess
the non-linear association between adjuvant radio-
therapy wait-time and oncologic outcome (all-cause
mortality and disease recurrence). The
exposure—outcome association was adjusted for age,
histology type, pathological parametrial involvement,
pelvic lymph node metastasis, tumour size, lymphovas-
cular space invasion, deep stromal invasion and radio-
therapy information as above. The effect size was
expressed with adjusted—hazard ratio (HR) with a cor-
responding 95% confidence interval (CI). Week 4 was set
as the referent because of the median value of the
adjuvant therapy wait-time in this study cohort.

In a sensitivity analysis, the study cohort was restricted
to those who had high-risk surgical—pathological factors

(lymph node metastasis and/or pathological parametrial
tumour involvement) or those who received concurrent
chemotherapy as radiosensitisation during the whole
pelvic radiotherapy. All the analyses were based on a two-
tailed hypothesis, and a P-value of <0.05 was considered
to be statistically significant.

A total of 1541 women were examined. The median
age was S50 years (interquartile range [IQR]
40—59 years). Squamous histology (n = 1,169, 77.2%)
and stage IB1 (<4 cm) disease (n = 755, 49.9%) were the
most frequent tumour characteristics. The median
adjuvant radiotherapy wait-time was 4.1 weeks (IQR
3.1-5.9 weeks). The median duration of pelvic irradia-
tion was 5.6 weeks (IQR 5.0—6.3 weeks). The vast ma-
jority received at least 45 Gy for radiation dose
(n = 1,412, 93.3%), and nearly 60% had concurrent
chemoradiotherapy (n = 859, 56.7%). Radiotherapy
postponement and discontinuation were reported in 67
and 41 women, respectively.

The median follow-up after surgery was 5.6 years
(IQR 4.5—6.9 years), and 242 deaths occurred during
the follow-up. When compared to the adjuvant radio-
therapy wait-time of 4 weeks, longer wait-time was
independently associated with increased all-cause mor-
tality risk after controlling for patient, tumour and
treatment factors (P = 0.020; Fig. 1A): adjusted-HR
was 1.45 (95% CI 1.21-1.74) for week 8 and 2.91
(95% CI 1.71—4.95) for week 12. The lower boundary of
CI for all-cause mortality became >1.00 after 6 weeks of
wait-time. Likewise, longer adjuvant radiotherapy wait-
time after radical hysterectomy was associated with
increased risk of cervical cancer recurrence (P = 0.014;
Fig. 1B): adjusted-HR was 1.76 (95% CI 1.52—2.05) for
week 8 and 2.24 (95% CI 1.42—3.53) for week 12. When
the study cohort was restricted to women with high-risk
surgical—pathological factors or to those who received
concurrent chemoradiotherapy, similar associations to
the whole cohort were observed in these subcohorts
(data not shown).

We observed a poorer oncologic outcome with longer
adjuvant radiotherapy wait-time after radical hysterec-
tomy for early-stage cervical cancer. This was observed
despite the lack of information on multiple confounders,
including the underlying reason for treatment delay,
perioperative surgical complication and patient comor-
bidities. This impact on oncologic outcome is important
information to note managing the treatment of women
with early-stage cervical cancer who are recommended
to receive adjuvant pelvic irradiation. Although the
COVID-19 pandemic has severely impacted timely care
for cancer patients, our study results suggest that
because of poorer oncologic outcomes, it is recom-
mended to initiate adjuvant radiotherapy within 6 weeks
after surgical treatment whenever possible.

If timely initiation of adjuvant radiotherapy is not
feasible, administration of systemic chemotherapy may
need to be considered as an alternative option. A recent
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Fig. 1. Associations between adjuvant radiotherapy wait-time and oncologic outcomes (adjusted model). Multivariable Cox proportional
hazards regression model with restricted cubic spline transformation was fitted to assess the non-linear association. The association be-
tween adjuvant radiotherapy wait-time and oncologic outcome was adjusted for patient factor (age), tumour factors (histology, lymph
nodal metastasis, pathological parametrial tumour involvement, tumour size, deep stromal tumour invasion and lymph-vascular space
invasion) and treatment factor (radiotherapy duration, radiotherapy dose, use of concurrent chemotherapy as radio-sensitiser). Week 4
was set as the reference due to the median value of the adjuvant therapy wait-time in this study cohort. The results are shown for (A) all-
cause mortality and (B) disease recurrence. The solid colour lines represent the estimated adjusted-HR. The dashed colour lines are
corresponding 95% CI. The vertical fine-dash lines indicate the median adjuvant therapy wait-time of 4 weeks. The horizontal fine-dash
lines indicate the HR of 1. WPRT, whole pelvic radiotherapy; HR, hazard ratio; CI, confidence interval. (For interpretation of the
references to colour in this figure legend, the reader is referred to the Web version of this article.)

randomised controlled trial showed a comparable sur-
vival outcome between systemic chemotherapy and
concurrent chemoradiotherapy as adjuvant therapy
after radical hysterectomy for early cervical cancer
(CSEM-002 trial) [9].
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